Introduction
============

Optimizing evidence-informed care in a fragmented health care system is an enduring challenge, as landmark reports from the National Academy of Medicine recognized in "To Err Is Human" and "Crossing the Quality Chasm" \[[@B1][@B2]\]. Even though it is well known that quality, safety, and patient-centeredness can be improved, leveraging the organizational apparatus in a health care environment to render improvement in a consistent and comprehensive manner has proven difficult. Hence, provision of health care is often unsystematic, in that the best available evidence about effective care is not routinely applied \[[@B3][@B4]\].

The HCSRN, which began as the HMO Research Network, emerged from a desire to improve health and study problems in health care in a systematic and collaborative way \[[@B5]\], spurring the delivery of true evidence-informed medicine. Inspired by the application of systems thinking to create learning organizations \[[@B6]\], the HCSRN has honed network-wide data resources, collaborative culture, and shared infrastructure. This enables large-scale health care research that is often more difficult for researchers working in less integrated settings and across organizational boundaries. The HCSRN's 25-year portfolio of clinical, epidemiological and health services research not only reflects hard work and privilege, it confers both an opportunity and obligation to share what we have learned through our work. Moreover, as the HCSRN has accrued research results, it has developed a technical and relational infrastructure that enable us to *[scale and apply]{.ul}* what we learn to our member health systems and beyond.

Hence, this *eGEMS* journal supplement is more than a compendium that has roots in a multisite network. The methods and insights from the HCSRN and its partners demonstrate the value of shared infrastructure and shared culture. Commonalities in data capabilities and the shared ideal that research is a public good spurred HCSRN's desire and ability to collaborate. Considering the quarter-century since the HCSRN was established, we describe three areas that have evolved, and must continue to evolve in order, to realize a transformed health care ecosystem that generates and learns from research.

Three evolving aspects of health system research
================================================

**Health data functions as both a cornerstone and a commodity.** The ubiquity of health data is both an asset and a potential liability. Data are proliferating through sources we did not fully imagine even ten years ago, thanks to wearable devices, social media, the "Internet of Things," and of course, electronic health records (EHRs). This has spawned a commensurate interest in using data to predict events and outcomes---cottage industries related to algorithms, analytics, and visualization have emerged. To successfully improve health and health care in our big data era, we need to focus not only on volume, velocity, and variety---the so-called 3V's of big data \[[@B7]\], but also veracity, validity, and value. Veracity asks us to consider whether the data are accurate and reliable. Validity helps us understand whether the data has the power and representativeness to address a given question. And importantly, the data must yield an answer that has some *[value]{.ul}* to stakeholders. Studies of post-marketing surveillance exemplify this---the larger the population, the more precisely incident events can be identified. Embedded in each of these attributes is the need to understand data provenance (i.e., source of the data) and context (i.e., under what circumstances were the data collected?). The HCSRN's Virtual Data Warehouse has long functioned as a federated "big data" repository for our participating systems, and since it is a primary research resource for many of our studies, the attention to metadata and curation is paramount \[[@B8][@B9]\]. As well, several articles in this special issue illustrate the importance of deep familiarity with the source data (see Appendix 1 below for the full list of special issue papers by topic area).

**New health care and coverage models have significant implications for data-driven health services research.** The prevailing mode of care delivery in ambulatory clinics and hospitals is quickly giving way to health care that is dispersed---virtual care, retail clinics, the hospital at home model, and even health advice that leverages artificial intelligence, are four relatively recent developments poised to alter the health care landscape with lasting impact. Moreover, payment models and health care coverage are shifting from paying for volume of care (leading to a propensity for overuse), to paying for value and managing the health of populations through accountable care entities. This shift from traditional health system delivery arrangements offers new opportunities to conduct research on optimal structure and financing of health care that addresses *individual* circumstances (e.g., sociodemographics, economic disparities, social influences, health status, patient preferences), and *organizational* features (where, how, and by whom care is delivered). As well, this shift brings new challenges for data availability and applicability of findings in new and different care settings. In the HCSRN, comparable data (e.g., on cancer screening, medication orders, or an incident diagnosis) are available with relative consistency, facilitating examination of health system-initiated changes at the patient, clinician, or organizational level \[[@B10]\]. Along with the publications in this issue on embedding and measuring specific evidence-based interventions, clinical decision support, and complex care management, the HCSRN's current portfolio includes studies of telemedicine, the use of community-based navigators to support disease management, and impact of benefit designs on medication adherence, all of which offer lessons that can be applied in diverse settings.

**Diversified research teams will accelerate our ability to translate research into better health and health care:** Two concurrent influences have ushered in new thinking related to the composition of scientific research teams. The first, team science, has been promulgated by the National Cancer Institute as an intentional approach to creating "coordinated teams of investigators with diverse skills and knowledge...for studies of complex problems with multiple causes." \[[@B11]\]. The second is the welcome emphasis on patient- and stakeholder-engaged research, accelerated by creation of the Patient-Centered Outcomes Research Institute (PCORI). By creating multidisciplinary teams and involving end-users of evidence (patients, clinicians, and other decision-makers), health care research can increase both its rigor and its relevance. The HCSRN has decades-long collaborations where multidisciplinary teams might include health services researchers, medical anthropologists, data scientists, and behavioral scientists. In the case of our Mental Health Research Network, a patient/stakeholder advisory board was added recently. Several HCSRN sites have also established formal programs related to the learning health system \[[@B12][@B13]\], entailing close collaboration with system leaders and frontline clinicians. Many of these sites will be training a new generation of delivery system scientists who develop specific core competencies related to the learning health system \[[@B14]\].

**What do these three forces mean for the HCSRN and the research community?** This is an exhilarating time for health research. Technology and data are enabling momentous discoveries with the potential to change medical care as we know it. Ever larger research datasets help us undertake observational studies with greater precision \[[@B15]\]. Pragmatic clinical trials are a newly potent method for understanding how treatments work under real-world conditions. And yet, we have not yet solved for rampant health inequities, clinician burnout, or high health care costs. Research---a long-standing public good---can help abate this asymmetry. To achieve this, we must continue to forge new relationships with clinical leaders and take down the silos that have slowed the pace of translation. This could mean shifting from a supply-side mindset (conducting research and hoping clinician uptake results) to a demand-driven mindset (undertaking research that is congruent with the urgent needs of health system leaders). The Veterans' Administration Quality Enhancement and Research Initiative (VA QUERI) has pioneered just such a shift, and can serve as an exemplar of this paradigm, purposely linking research activities to clinical care and facilitate adoption of evidence-based care improvements \[[@B16][@B17][@B18]\].

In our experience, the HCSRN has become a useful population laboratory to test interventions in real-world systems---taking action based on an identified care gap or potential health system improvement. And while our member systems are sometimes held up as rarefied settings or "unicorns," where those outside of the system wonder if there are unique facets of \[Kaiser Permanente/Geisinger/HealthPartners/etc.\] that are not necessarily generalizable to other settings, we have also made progress moving research into practice, which can help inform the research community at large. Health care consultants are often enlisted when health system leaders want focused problem-solving on cost, quality or operational challenges, but what would it take for these leaders to turn to researchers first? We suggest the following steps to encourage closer integration of research and practice, and invigorate collaboration with all stakeholders--researchers, system leaders and clinicians, patients, and communities:

1.  Researchers must be conversant in the **evidence base *[and]{.ul}* the business case** for their areas of expertise.

2.  Researchers must be able to articulate not only the statistical significance, but also the **potential clinical, operational, and practical significance** of our results.

3.  Researchers must recognize that what we have traditionally valued---publication in high-impact journals and steady funding---may not be as consequential to health care decision-makers or communities, especially relative to care improvement goals. Yet we must be able **convey the value proposition for research** in ways that resonate with system leaders or patient groups.

These steps are achievable if we build on our extant trusting relationships with delivery systems and communities, and share knowledge widely so that it can be applied and amplified. Only then can we overcome the inertia of translation and support patient-centered learning health systems (Figure [1](#F1){ref-type="fig"}).

![Data-Driven, Patient-Centered Learning Health System.](egems-7-1-310-g1){#F1}

The next 25 years in health care research
=========================================

Remarkably, the first publication about the HCSRN in 1998, (when it was still the HMO Research Network) opened with this statement: "Rapid and dramatic change in the health care industry has opened new doors and created expanded opportunities for health services research." \[[@B19]\] It's fair to say that this is an evergreen concept---advancements in technology and scientific discovery, with the competing need to control cost and improve quality, guarantee a continuous siege of changes in health care at the individual, population, and organizational level. In recent years, we've both witnessed, studied, and led changes in health care brought about by social media, wearables, genomic medicine, telemedicine, immunotherapy, augmented/virtual reality, and consolidation of health and hospital systems, while new "disrupters" aim to diversify options for patients. The potential for innovations is ongoing, but systematic and generalizable investigations into what works best for whom, under what circumstances are no less imperative than they were when medicine was still rudimentary. To the extent the entire research community can leverage a common infrastructure such as the HCSRN, populations will benefit and we'll see a greater return on our investment in science.
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